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Games and interactive entertainment (IE)
on the ‘Net
• What do they look like? How do people interact with
these systems?
Technical requirements (latency,
bandwidth, graphics, software …)
Research & Development required
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From Internet to “The ‘Net”
‘Net --> Internet of the Future for the
purposes of this talk.
I want to distinguish this from the Internet
we have now, most often characterized as
the World Wide Wait …
• Don’t be scared by this as I think we are going to
evolve there from today’s Internet, with lots of R&D
work & capital ...
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In the future we will have ...
Let’s make some assumptions.
• Infinite bandwidth to the home.
• Infinite 3D graphics capability & computing power in
the home.
• Affordable for the home.
’    i .
i i iI f t  t  t  t  .
i i i ili i iI f t   r  t   t  r 
t  .
lff r  f r t  .
Page 3
If this were so, what would our
games and IE systems be?
Scenarios derived from today - best we
can do ...
• Interactive TV - chattin’ with Julie...
• 3D Avatar Chat & RPG - persistent worlds, GangsOnline,
SaveThePrincess, SlayTheBeast ...
• Quake 2007 - “smell the blood” (the Nth version of this
very special shooter ...)
i  i      
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If this were so, what would our
games and IE systems be?
• Shooters 2013! - these will always be with us!
• ExtremeSports 2015! - the word Extreme is rapidly
becoming a cliché but what the heck!
• MartialArts Forever! - at least its not MaritalArts.
• VR Sex - the technology driver ...
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body tracking to reach
out and touch
something/somebody,
say something, be a part
of something ...
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or just plain video
Two-way audio.
• Maybe Interactive TV
understands what we
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• How did I do with
respect to people in the
room with me?
• How did my friends
perceive I did in this
experience?
• Want both ...
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3D Avatar Chat & RPG
INTERACTIVITY -
We want to have a
3D avatar, with
animated face and
we want to chat
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graphics are going to
have to be very good.
• We want to see the lips
move on the character to
whom we are speaking …
• This has to be synched
with the sound …
• Movements cannot lag.
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‘Net - the ‘Net is





• We have audio and entity
streams transiting the net.
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EXPERIENCE - we are
going to find ourselves
talking to Lara Croft of
TombRaider & she’s
going to answer back.
• We are going to feel as if
we are interacting with Lara
...
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We are going to




• We’re going to hear
them breathe and
we’re going to hear
them die.
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• We will have an
audio stream and
an entity stream.
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Quake 2007
EXPERIENCE -
We will feel as if
we are in the
Quake-2007 VE.
• Our roommates
will be able to
smell the fear and
us the blood ...
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body motions will be
tracked in our game
cell unit, our fist will
clench our weapon,
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We will be well-armored ...





be detailed and well-
modeled & the
behaviors so realistic
that it will be difficult
to tell if they are live or
if they autonomous
characters ...
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‘Net - Our demand will
be for premium Quality
of Service and we will
insist on minimal lag.
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Imagine the view from
the wrestler we will
have and the thuds
against our body as we
perform
ExtremeSports from
the safety of our VR
room.
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worlds will be rich in
surface detail and
there will not be a
missed mogul in its
depiction.
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‘Net - The lag on our
‘Net will be so low that
we will be able to
perform the most
delicate motion.
EXPERIENCE - We will
be Pele ...
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INTERACTIVITY -
the tracking of our
body movements in
the VR cell will
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human avatars will be
incredibly detailed,
with each articulation
smooth and the skin
textures real.
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‘Net - lag will be near
zero as our Quality of
Service is set to
Premium. We will feel
that fist from
Washington, DC ...
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MartialArts Forever!
EXPERIENCE -




on the ‘Net too
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is the input & the
output device?
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VR Sex
GRAPHICS - yes, very, very important ...
‘Net - reach out and touch someone …
EXPERIENCE - yes, whatever ...
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So if we want to be able to do
all this, what do we need?
Hardware, network, software, input
devices …
• Compute power - as many cycles as we can get for
under $700. 1,000 Mhz+ (300 Ghz by 2015?)
• Graphics - we are seeing boards that run 44M polygons
per second and 1B textured pixels filled per second as
announcements from chip manufacturers. We will have
200M+ textured polygons per second in three years.
, , , i
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Network
We are seeing high-speed nets to the
home …
• DSL now promises 1.5Mbps downstream and 384K
bps back.
– I can interact with 500 players in a game AND
have a video stream to my home with such a
speed. The price needs to come down from $279
per month to $90 or less.
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Cable modems?
• These are being deployed more rapidly and the promised
speeds are GREAT but the shared nature of the LAN for
some areas is distributing poor performance across a
large number of users …
– If we could keep the speeds up per household, then
we can support games of 4,000 players and a video
stream to the home (10M bps)!
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Network
Latency - must be less than 100ms for
high interactivity, maybe 200ms for some
gaming apps.
    l    




We do not just have
graphics & networking
requirements.
• We have some pretty stiff
software and hardware
R&D that remains to be
done for our future
interactive entertainment
systems ...
  t j t 
i   t i
i t .
• i   r tt  t ff
ft r   r r
i t t r  t  
 f r r f t r








Tools for Creating Simulated
Environments
l i   I i
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Technologies for Immersion
•Image generation - real-time, graphics
workstations capable of generating
complex visual images.
– We are going to need to build low-cost chip sets
in the 200M+ textured polygon/second range and
these will have to have GBs of on-board memory
...
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Technologies for Immersion
•Full sensory interfaces - technologies for
providing a wide range of sensory stimuli:
visual, auditory, olfactory, and haptic.
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•Higher bandwidth networks - to allow
faster communication of greater amounts
of information among participants.
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Networked Simulation
•Latency-reduction - techniques for
reducing the true or perceived latency in
distributed simulations.
i   i  
i     i  l  i
i i  i l i .
Player B
Player A is here 
100 ms later




•Virtual reality transfer protocol - to facilitate
large scale networking of heterogeneous
distributed virtual environments.
i l li   l   ili
l  l  i   
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Standards for Interoperability
•Architectures for interoperability - network
software architectures to allow scalability of
distributed simulations without degrading
performance.
i   i ili   
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•Adaptability - development of computer
generated characters that can modify their
behavior automatically.
•Learning - development of computer
generated characters that can modify their
behavior over time.
ili   l   
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Computer-Generated
Characters
•Individual behaviors - computer-
generated characters that accurately
portray the actions and responses of
individual participants in a simulation
rather than those of aggregated entities.
I i i l i   
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•Human representations - authentic
avatars that look, move, and speak like
humans.
•Spectator roles - ways of allowing
observers into a simulation.
 i   i
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Tools for Creating Simulated
Environments
•Database generation and manipulation -
tools for managing and storing
information in large databases, to allow
rapid retrieval of information, feature
extraction, creation, and simplification.
 i   i l i  
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Tools for Creating Simulated
Environments
•Compositing - hardware and software
packages that allow designers to form
composite images with images taken from
different sources (whether live-action
footage or 3D models) and facilitate the
addition or modification of lighting and
environmental effects.
i i     
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Tools for Creating Simulated
Environments
•Interactive tools - tools that use a variety
of input devices (more than a mouse and
keyboard) to construct models and
simulations.
• When you are building 3D VEs, you need to place
things with hands, not nudge things with a mouse
and keyboard.
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Any questions?
E-mail:
Zyda@acm.org
http://www.cs.nps.navy.mil/people/
faculty/zyda
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